Background: Migraine headache is a prevalent periodical and neurological impairment that is associated with functional disorders. Regarding the side effects of available medications, research is continuing in an effort to identify new, effective pharmaceutical regimens with limited side effects. Objective: The aim of this study was to compare the effectiveness of vitamin B2 versus sodium valproate in migraine prophylaxis. Methods: This was a single-blind clinical trial conducted on 90 migraine patients in two parallel groups. The first group underwent vitamin B2 treatment (400 mg/day) for three months, and the second group was treated with sodium valproate (500 mg/day). The patients were examined at the beginning of the study and 4, 8, and 12 weeks later. After the administration of the drugs in both groups, we recorded the duration of migraine pain, the frequency of migraine episodes, and the severity of the headaches. Potential complications of this study that were measured were weight gain, dizziness, and gastrointestinal problems. Results: The findings showed that the frequency, median duration per month, and severity of the headaches decreased in both groups, but the difference between them was not significant (p > 0.05). However, there were significantly fewer side effects in vitamin B2 group (p = 0.005). Conclusion: Sodium valproate and vitamin B2 have similar effects on the reduction of migraine attacks, but vitamin B2 had fewer complications and fewer adverse effects; therefore, vitamin B2 can be administered to patients who are prohibited from taking sodium valproate or who have adverse side effects when they take it. Trial registration: The trial is registered at the Thailand Clinical Trial Registry (http://www.clinicaltrials.in.th) with the TCTR identification number TCTR20150924001. Funding: This study received no funding from external sources.
Introduction
Migraine headaches are prevalent and periodical neurological disorders, and they can cause disability, impaired quality of life, and adverse effects on the daily activities of life (1) . The most common types of treatment are betablockers (2), anti-convulsants, calcium channel blockers (3), serotonin antagonists, tricyclic antidepressants (TCA), and monoamine oxidase inhibitors (MAOs) (2, 3) . Among drugs for migraine prophylaxis, sodium valproate has been used extensively in recent years. According to earlier studies, it reduces the severity or frequency of migraine attacks in 50-60% of the patients (2) (3) (4) . It is noteworthy that sodium valproate is accompanied by side effects in nearly 30% of the patients who take it. These complications mainly include gastrointestinal complications, changes of liver enzymes, weight gain, hand tremors, and hair loss (4, 5) . Therefore, it is essential to identify highly effective Page 1345 and acceptable treatment methods that have fewer adverse side effects. Vitamin B2 is a new drug that is being used to treat migraine headaches. The initial studies have reported that it has a profound and beneficial effect compared to other vitamins. This study was designed and conducted to compare the effectiveness of vitamin B2 and sodium valproate in migraine prophylaxis.
Material and Methods

Trial Design
This was a single-blind, randomized clinical trial conducted on 90 migraine patients who were seeking treatment. The patients were divided into two parallel treatment groups and investigated for 12 months.
Participants
The statistical population included patients who sought medical care for their migraine symptoms at the Neurology Clinic of Shahid Sadoughi Hospital in Yazd, Iran. The majority of the patients had photophobia and nausea. The inclusion criteria were patients whose ages were 15-55 and who had migraine headaches with or without aura for at least six months before the study, who had two or more headache attacks over the last three months, and who had not taken sodium valproate in the last six months. Patients with systemic and underlying diseases, such as diabetes, hepatic disease, or malignancy, as well as pregnant and/or breastfeeding women were excluded from the study.
Interventions
The subjects were divided into two groups (#1 and #2) using a random number table. The study was initiated after obtaining informed consent forms that had been signed by the patients. Group #1 received vitamin B2 treatments of 400 mg/day for 12 weeks, and group #2 received 500 mg/day of sodium valproate for the same period of time. The type of treatment was decided by the respective physicians. The patients also were trained to measure their pain levels. After the patients' first visit to the health center, they used a questionnaire to record the severity, duration, and frequency of their headaches after periods of 4, 8, and 12 months. They also recorded probable complications of the medicine on the questionnaires. This process was conducted either through telephone interviews or during the patients' monthly visits to the center. Also, their liver enzymes were assessed once per month, and all of the results were within the acceptable range. The severity of their headaches was measured based on the visual analog scale (VAS).
Outcomes
Before beginning the intervention, demographic parameters, age, and gender were recorded. Twelve weeks after the initiation of the drug treatment, we recorded the duration, pain, frequency, and severity of migraine episodes in both groups. We also measured the patients' weight gain, dizziness, and gastrointestinal problems as possible complications of this study.
Sampling and blinding
According to relevant studies and by using of the sample size formula "n = σ
," the sample size of this study was determined to be a total of 90 patients. Thus, this was a single blinded study that included 90 patients with migraine headaches. The follow-up data sampling and recording was done by the researcher, who was unaware of the medicine that was administered to each patient. 
Statistical methods
Research ethics
The Medical Ethics Committee at Shahid Sadoughi University of Medical Sciences approved this study. The patients were included in the study after being informed about the treatment methods.
Results
This study was performed on 90 migraine patients, who were randomly divided into two equal groups. The first group was treated with vitamin B2, and the second group was treated with sodium valproate. During the study, five patients (two from group 1 and three from group 2) were removed from the study either because they were not present at the scheduled times or because they developed serious complications related to the medication. The t-test indicated that there was no significant difference between the mean ages of group 1 and group 2 (30.2 ± 9.3 and 32.9 ± 9.8 years, respectively; p-value = 0.2). The chi-squared test did not show any significant difference between the two groups with respect to gender; there were 40 and 38 females in groups 1 and 2, respectively (93% versus 90.5%; p-value = 0.8). According to ANOVA, both medications had profound reductions of the frequency, duration, and severity of the patients' migraine headaches, pre-and post-intervention. In addition, the frequency of nausea and vomiting decreased, and the response to the analgesic was improved; however, the two groups were not significantly different in this regard. In this study, the frequency of headaches during the follow-up stages decreased from about 9.2 ± 6.2 to 2.4 ± 1.6 times/month in group 1(vitamin B2 group) and from about 6.5 ± 3.1 to 2.1 ± 1 times/month in group 2 (sodium valproate group). Although the reduction was greater in group 2, the difference was not significant (Figure 1) . Figure 1 . Changes in the frequency of headaches in the two groups, i.e., group 1 (vitamin B2 group) and group 2 (sodium valproate group) Also, the duration of headaches decreased from about 15.1 ± 7.1 to 4.2 ± 2.6 hr/month in group 1 (vitamin B2 group) and from 16.2 ± 10.6 to 8.2 ± 4.7 hr/month in group 2 (sodium valproate group). Although there was a greater reduction in group 1 (vitamin B2 group), the difference was not statistically significant. Moreover, the severity of the patients' headaches was decreased in 71.8 and 76.2% of the patients in group 1 and group 2, respectively. Although this reduction was slightly greater in group 2, the difference was not statistically significant (p = 0.9). Nine patients developed complications during the research. The observed complications included weight gain, dizziness, and gastrointestinal problems. Examination of the data with Fisher's exact test showed a significantly higher frequency of complications in group 2 (p = 0.005).
Discussion
As stated earlier, initially, 90 patients were included in the study. The mean ages of the patients in groups 1 and 2 were 30.2 ± 9.3 and 32.9 ± 9.8, respectively. The frequency and duration of headaches decreased in both groups, but the difference between them was not significant. The mean reduction in the severity of the headaches in the followup stage compared to the baseline stage was 71.8 and 76.2% in groups 1 and 2, respectively, which indicated that there was no significant difference between the two medications in this regard. However, vitamin B2 had significantly fewer side effects than sodium valproate (2.3 versus 17.7%). Other studies related to the migraine prophylactic effect of vitamin B2 and sodium valproate have reported similar results. For example, Hering & Kuritzky, in a study on sodium valproate, concluded that the administration of 400 mg of this drug twice per day for eight weeks decreased the duration and frequency of headaches in 86% of the patients. Our findings were consistent with theirs even though the prescribed amounts of the medication and the duration of the treatment were different. In addition, they did not discuss the drug's complications (6) . Taylor et al., in a study in America, investigated the effect of sodium valproate and reported an 85% favorable response to the treatment, which was slightly greater than our findings (7). Alizadeh et al. compared the effectiveness of sodium valproate with topiramate and found that 91.9% of patients who took sodium valproate responded to the treatment, but 14% of them developed treatmentinduced complications (8) . They reported degrees of headache and complications that were higher and lower than our findings, respectively. Schoenen et al. (1994) showed that the administration of vitamin B2 (400 mg) reduced the frequency and severity of headache attacks in 69% of patients (9) . Despite our study's being consistent with theirs, this reduction was slightly greater in our study. Boehnke et al. showed that the administration of 400 mg of vitamin B2 decreased the frequency of attacks from four times per month to two times per month. In addition, the durations of the attacks were reduced from 50 hr/month to 22-28 hr/month after three months, but the intensity of the headaches did not change (10) . Our study was consistent with this study except that we demonstrated a reduction in frequency of attacks (four attacks in baseline vs. two attacks) and the duration of the headaches (16.2 hr/month in baseline vs. 4 hr/month), and the severity of the headaches was reduced by 71.8%. Maizels et al. also showed that the administration of a 400 mg/day of vitamin B2 decreased the severity of headaches in 50% of patients (11) . Our findings were consistent with theirs except that we observed an improvement of better than 50%. There was a significant difference between the groups in terms of drug-induced complications. Eight patients (17.7%) in group 2 developed complications, which led to the discontinuation of medication in three of the patients (6.6%). However, this only occurred in one subject in group 1. In general, vitamin B2 was associated with significantly fewer complications than sodium valproate. Togha et al. investigated cinnarizine and sodium valproate and concluded that 14% of the patients (nine patients) in the sodium valproate group developed complications that led to the discontinuation of the medication (12) . Our findings were consistent with their study except that we found fewer cases with such complications. In a study by Erdemoglo et al., there were mild sodium valproate-induced complications that did not lead to discontinuation of medication (6) . Our study was not consistent with that outcome. Moreover, Schoenen et al. observed one case with vitamin B2-induced complications that led to diarrhea (13).
Conclusions
Both vitamin B2 and sodium valproate had similar impacts on relieving migraine pain. Since vitamin B2 resulted in minimum complications, it can be administered to patients who have sodium valproate-induced complications or those who are prohibited from taking it. Regarding the results, future studies are recommended to assess the effectiveness and complications of vitamin B2 and sodium valproate in migraine prophylaxis in children. We also recommend that studies be conducted to compare the effectiveness of vitamin B2 with the effectiveness of other vitamins in migraine prophylaxis.
